CLAIMS 



1 . Method of forming a nozzle in a nozzle plate for an inl< l/t printhead, 
the nozzle having a nozzle inlet and a nozzle outlet in respettlve opposite 
faces of said nozzle plate, the method comprising the steris of: 

directing a high energy beam towards said nozzle o^te; introducing 
divergence into said beam; thereafter directing said be^ at a single 
aperture of a mask, thereby to shape said beam; anc/thereafter passing said 
beam through beam converging means prior to impingement on the face of 
said nozzle plate in which said nozzle outlet is formed, thereby to form a 
nozzle, the nozzle outlet being conjugate througfi said beam converging 
means with said single aperture; / 

characterised in that / 

the step of introducino^dHJergence Into said beam comprises splitting 
said beam into a number /f ajb-beams/^ach sub-beam having divergence, 
the origin of divergence ^fealqhju^^-^^m lying apart from the point at 
which the respective sub-^eam is creaited by splitting; the sub-beams 
thereafter being passed through furthfer beam converging means prior to 
being recombined and directed through said single aperture of a mask, 
wherein the dimensions of the section of said recombined beam directly prior 
to impinging the plane of said mask are substantially equal to the 
dimensions of the aperture in said mask. 

2. Method according to claim 1 , wherein the step of splitting the beam Into 
a number of sub-beams cpmprises passing said beam through an array of 
lenses / 

3. Method according to claim 2, wherein said array comprises cylindrical 
lenses. / 

4. Method acccjrding to any preceding claim, wherein the origin of 
divergence of each sub-beam lies ahead of said mask. 
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5. Method according to plaim 4, whereir/ the origin of divergence of each 
sub-beam lies between the point at whipfh the respective sub-beam is 
created by splitting and said mask. 



6. Method according XoAvA preening claim, wherein sdid mask is located 
at a distance from said further bMm converging means equal to the focal 
length of said further beam con)^rging means. 



V. Method according to any preceding claim, wherein said beam is split by 
passage through an array of optical elements to^create an array of sub- 
beams; said array of sub-beams being thereafter directed towards first 
reflecting means for reflecting towards secortd reflecting means, said second 
reflecting means reflecting towards said nozzle plate; the positional 
^ relationship of said first and second reflecting means being such that a 
parallel beam impinging on said first reffecting means Is reflected from said 
second reflecting means as a converomg beam; the arrangement of said 
optical elements being sudnKhat all incoming sub-beams are directed by 
said first reflecting me^s/tow^ijl^ second reflecting means, thereafter 
to impinge on said riozzfe plate. 



8. Method according to any preceding claim, wherein said high energy 
beam is split by passage through an array of optical elements to create an 
array of sub-beams, said array of optical elements having a greater width in 
a first direction than In a second direction orthogonal to said first direction, 
with said first and second/ directions lying perpendicular to the direction of 
impingement of said beam on said array; thereby to form a nozzle having a 
bore with an angle of tAper relative to the nozzle axis In a direction 
corresponding to said/first direction that is greater than the angle of taper of 
the nozzle bore in aydirection corresponding to said second direction. 



9. Method according to any preceding claim, wherein said high energy 
beam is directed/at a planar reflecting surface lying at an angle to said first 
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direction, said surface being arranged so sfe to reflect said beam towards 
further beam reflecting means so arranged as to both Invert said beam and 
direct said beam along an axis collineaf with said first axis extending In a 
first direction; said surface and further reflecting means being fixedly located 
relative to one another, thereby to form an assembly, and rotating said 
assembly about said fir^ axis; s^d beam thereafter impinging on said 
nozzle plate, thereby/to/rorpa^nozzle. 



10. Method according to Any preceding claim, wherein the power of said 
high energy beam Is Initially held low and Is increased with increasing depth 
of the nozzle formed jn said nozzle plate. 



11. Method according t^any^receding claim, wherein a further mask Is 
interposed between theuAasfer and the beam converging means 

12. Method of forming a nozzle In a nozzle plate fo/an Ink jet printhead, 
the nozzle having a nozzle inlet and a nozzle outlet in respective opposite 
faces of said nozzle plate and a nozzle bore haying an axis; the method 
comprising the steps of: directing a high energy beam towards sad nozzle 

plate; introducing divergence Into said bearnf and thereafter passing said 
beam through beam converging means prior to Impingement on said nozzle 
plate, thereby to form a nozzle; 
^oha ra ctt>fl G o d In that 

the step of introducing divergrff^e/l^ said beam comprises passing 
said beam through an array of opTC£frefefnents to create an array of sub- 
beams, each sub-beam havingydtvergence/, the origin of the divergence of 
each sub-beam lying apart^frafexihe-^^ optical element; said array of 
sub-beams having a greatef width in a first direction than in a second 
direction orthogonal to sale/ first direction, said first _and second directions, 
lying perpendicular to the{ direction of fmpingement of said beam on said 
array; thereafter passicrg said array of sub-beams through beam converging 
means prior to their impingement on the nozzle plate, thereby to form said 
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nozzle; the angle of taper pf the nozzle bore relative to the n6zzle axis in a 
direction corresponding to said first direction being greater >man the angle of 
taper of the nozzle bore in a direction corresponding to sad second 
direction. 

5 13. Method according to claim 12, wherein the sul^beams impinge on that 
face of the nozzle plate in which the nozzle outlet j4 formed, the nozzle 
tapering from nozzle inlet to nozzle outlet 

^L^ 14. Method according to claim 12 or 13, wh^ein the array of optical 
elements is rectangular, ^ 

/ ^ 
10 15. Method according to claim 12'ef-49: Xvherein a masl< is^^iaced^ahead 

of said array of optical elements. j 

(X 16. Method of forming a nozzle iy a^zzle plate for an ink jet printhead, 

the nozzle having a nozzle inlet anjcr a nozzle outlet in respective opposite 
faces of said nozzle plate, the mem^cK comprising the steps of: 
15 directing a high energy bearTLTOWads said nozzle plate; introducing 

divergence into said beam; and tmfereaften passing said beam through beam 
converging means prior to impinjgemejjt^n said nozzle plate, thereby to form 
a nozzle- 

oharactoriood i n that 

20 the step of introducing divergence into said beam comprises passing 

said beam through an iarray/of optical elements to create an array of sub- 
beams, each sub-beam hsK^ing divergence, the origin of the divergence of 
each sub-beam lying apan from the respective optical element; said array of 
sub-beams being thereaffter directed towards first reflecting means for 
25 reflecting towards second reflecting means, said second reflecting means 
reflecting towards sala nozzle plate; the positional relationships of said first 
and second reflectinfl means being such that a parallel beam impinging on 
said first reflecting /leans is reflected from said second reflecting means as 
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a converging beam; the arrangement of said optical elements being such 
that all incoming sub-beams are directed by said first refl/cting means 
towards said second reflecting means, thereafter to impj/ge on said nozzle 
plate. 

• / 

17. Method according to claim 16, wherein the su^^beams impinge on that 
face of the nozzle plate in which the nozzle outlet p formed, the nozzle 
tapering from nozzle inlet to nozzle outlet. 

18. Method according to claim 1 S-eM^ whefein said first and second 
reflecting means each comprise a reflectincnSurface that is a surface of 
revolution. 



19. Method according to claim 18 wh|/^irrthe reflecting surface of said first 
reflecting means faces away from saitf nozzle/plate. 
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20. Method according to clahTiJi^<49T.wherein the mean radius of the 

reflecting surface of the first refleoting means is less than the mean radius of 

ii ' 

the reflecting surface of the second reflecting means. 



^ 21. Method accordingto/any of claims 16 to 20, wherein said arrangement 
4f^6i °^ optical elemenfej^/^h that no sub-beams from optical elements located 
at the centre of Said affray are reflected by said first andlor second reflecting 



means. 
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22. Method according to claim 21 Mtierein optical elements located af^the 
centre of said array are masked. 



23. Method of forming a nozzle in a nozzle plate4)r an Ink jet printhead, 
the nozzle having a nozzle Inlet and a nozzle outlet in respective opposite 
faces of said nozzle plate, characterised by/the steps of: 

directing a high energy beam having4 first axis extending in a first direction 
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towards said nozzle plate; directing said beam at/a first reflecting surface 
lying at an angle to said first direction, said surrace being arranged so as to 
reflect,said beam towards a second^flectipig surface so arranged as to botli 
invert said beam and direct said beam ^ng an axis collinear with said first 
axis extending in a first direction; said/first ^^nd^second ^urfaces being fixedly 
located relative to one another, thereby to form an assembly, and rotating 
said assembly about said first axj^ said beam thereafter impinging on Sciid 
nozzle plate, thereby to form a/nozzle. 

24/ Method according to claim 23 wherein the reflecting surfaces each 
comprises a discrete member. 

25. Method according to claim 24, wherein said discrete member is a high 
reflectance dielectric mirror. 

26. Method of forming a nozzle in a nozzle plate for an Inkjet printhead, the 
nozzle having a nozzle inleyWid a nozzle outlet in respective opposite faces 
of the nozzle plate^the method comprising the stop of 

directing a/fiijph erj^gy beam at the face of the nozzle plate in which 

said 

nozzle outlet is to be f6rmed, whereby the power of said high energy beam 
is initially held low arid is increased with increasing depth of the nozzle 
formed in said no2^le plate. 

27. Method aTCording to claim 26 wherein the power of the high energy 
beam is held/ow until the nozzle outlet has been formed. 
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28. Apparatus for use with the method of claim 1 , and comprising a source 



Qj' of a high energy beam, mask means^having a single aperture and beam 
converging means, charact^i;teed fe^y an array of optical elements for splitting 
said beam into a number ofsut/beams each having divergence, the origin 
of divergence of each sub-be(am lying apart from the plane of said array; 




source of a high energy beam/an »rr= , '^"^ and comprising a 

each suh-hean, Mng ^aXT^^ °' '^^ "'^^-^ cf 

'0 soh-beam. having a greX^^ T"'" ^'^-"'"^ 

lection orthooor^ J "/L " a second 

- me nozz.eK-T ""'"'^ '° -""-beams 

^""^"'"^'"/e vvKh me method Of claim 16 and 
source of a high en/,gy beam- ,n = comprising a 

-ay Of sub-baaJel hal H ' """^ ''^'"^"'^ -^ns an 
-h sub-beam Ig I^-^^-^^' '"^ o^^'" °' divergence of 
-flecdng mean/or re^el ™ . """^ ^'^'"^"'^ 

20 -ans located L :: ^:: Z 7' '^"^ 

"earn ImplnglL sald J e^ ^"^^^^^^ '".'^^ ^"^^ ^ -^'e' 
reflecting me/ns as a conver^^ " ^^'^ ^""^ 

elements bel such «^t l, ^ "^''^a- 

-inglnstowar^'^-rr:^^^^^^^^^^ 
31. App/ratus for use With the method of Claim 23 anri 

-/ngsu.cesbeing«J:~^^^^^^ 
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said high energy beam is reflefcted by said first reflecting surface towards 
said second reflecting surface, thereby to both invert said beam and direct 
said beam along an axis ccfllinear with said first axis extending in a first 
direction; said assembly tieing rotatable about said first axis. 



